S-2 METHODS
Device Fabrication: The 2D inorganic-organic perovskite (C 6 H 9 C 2 H 4 NH 3 ) 2 (1, 2 and 3) was kept fixed to 9 mm 2 .
For scanning photocurrent experiments, a thin CHPI film (100 nm) is fabricated by intercalating the organic moiety (C 6 H 9 C 2 H 4 NH 3 I) into a thin PbI 2 film. The Singular value decomposition (SVD) function in Matlab programme has been utilised in SVD analysis, which takes the data as a 3D matrix and tries to decompose it into vectors.
SVD describes the concept in linear algebra of factorisation of a matrix, which yields its singular vectors. In our case we took the voltage as one dimension, the wavelength as a second, and photocurrent as third. The photocurrent data was then decomposed in vectors which had the same spectrum and the same voltage dependence.
In our case the input matrix PC ij is a photocurrent (PC) matrix of our photovoltaic devices with the first dimension as the variation of PC with excitation wavelength λ, and the second dimension as the variation of PC with voltage V.
We use the built-in function 'svd' in Matlab to decompose the matrix into its components.
One of the obtained matrices defines the spectral components of the photocurrent, which we label 'SVD component 1,2,…', while the other matrix defines the variation of these components with voltage.
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